In the present paper, we aim to determine the kinematical properties, velocity ellipsoid, and Oort constants using a sample of halo red giants. The study is based mainly on the space and radial velocities of about 1583 red giant stars collected from the SEGUE-1 and SEGUE-2 surveys. We divided the sample into three subsamples, the inner halo, the outer halo and the stars near the galactic plane. The fitting of the radial velocity equation
Introduction
Stellar kinematics is an essential ingredient in the study of galactic structure and evolution.
The halo stars, in particular, may be exploited to probe the formative phases of our galaxy [1] .
There are a number of studies provided evidence that the halo of the Milky Way may not comprise a single population, primarily from the analysis of spatial profiles (or inferred spatial profiles) of halo objects ( [2] , [3] ; [4] ; [5] ; [6] ; [7] . A recent example of such 2 an analysis is the observation of two different spatial density profiles for the distinct Oosterhoof classes of RR Lyrae variable stars in the halo [8] . In addition, tentative claims for a net retrograde motion of halo objects by previous authors supports the existence of a likely dual-component halo, [9] ; [10] ; [11] ; [12] ; [13] ; [14] ; [15] . Using astrophysical simulations, the galactic halo has been divided into two components, the inner halo and the outer halo [16] . The inner halo is dominated by stars which formed within the galaxy, where the outer halo is mainly composed of stars accreted through merger events.
The importance of red giant stars comes from that, they are the most luminous ones found in a population of old stars, and so are particularly useful to study the early history of the Milky Way. So, researchers use these stars like fossils, because in many cases their chemistry and motions have been unchanged since they were formed more than 10 Gyr ago. According to the Sloan Digital Sky survey's SEGUE project, there are over 5,000 giant stars, some of them as far away as 100 kiloparsecs (kpc; for comparison, the Milky Way's brightest satellite companion galaxies, the Magellanic Clouds, are only 50 kpc away). In the present paper, we are going to calculate the kinematical parameters and the rotational constants for a sample of halo red giants.
The structure of the paper is as follows: Section 2 describes the observational data. Section 3 is devoted to the calculations of the kinematical parameters of the sample. The galactic rotational constants are determined in section 4. The conclusion is given in Section 5.
Observational Data
The sample of halo red giant stars in the halo fields is selected by [17] from the SEGUE-1 and SEGUE-2 surveys, [18] ; [19] and SDSS-III/SEGUE-2 ( [20] ; [21] We follow the procedure introduced by [15] and divided our sample into three small samples, i.e. an inner halo of stars having distances 
The Kinematical Model
We follow the computational algorithm by [23] 
Let  be an arbitrary axis, its zero point coincident with the center of the distribution and let l,m and n be the direction cosines of the axis with respect to the shifted one, then the coordinates i Q of the point i, with respect to the  axis is given by:
Let us adopt, as the measured of the scatter components 
From Equations (1), (5) and (6) we deduce after some calculations that
where x is the   
The necessary conditions for an extremum are now
These are three homogenous equations in three unknowns, which have a nontrivial solution if and only if
where  is the eigenvalue, and 
where     
Depending on the matrix that control the eigenvalue problem [Equation (9) 
The center of the cluster can be derived by the simple method of finding the equatorial coordinates of the center of mass for the number Ni of discrete objects, 
These three parameters may be called elements of solar motion with respect to a group under consideration.
We computed the kinematical parameters and the Solar motion for the three subsamples; the inner halo, the outer halo, and the stars near the galactic plane. The results are listed in Table 1 , where row 1 is the total number of stars in each class, row 2 is the effective temperature of stars, rows 3, 4, and 5 are the average space velocities due to
Galactic coordinates, rows 6, 7, and 8, are the eigenvalues, rows 9, 10, and 11 are devoted to dispersion velocities, rows 12, 13, and 14 are the direction cosines, and rows 15, 16, and 16 gives the Solar elements. The results in Table 1 show that the velocity dispersions ( 1  
The Galactic Rotation Constants
The Oort constants can be related to circular velocity and thus the potential of the Galaxy in an axisymmetric approximation [25] . The first proof of the existence of the differential galactic rotation was by Oort [26, 27] . Since this time, there are several calculations for the two Oort's constants A and B.
To determine the rotation constant A, we follow two methods. The first, by using the fact that the radial velocity ( r V ) shows a double sine-wave variation with the galactic longitude with an amplitude that increases linearly with distance as [28] 
where l and b are the longitude and latitude of the individual star, 0 R is the distance from the Sun to the galactic center and K is a term which can be interpreted as systematic motions of large stellar groupings, systematic errors in the radial velocities due to such causes as gravitational redshift, motions within stellar atmospheres and erroneous wavelength systems [29] .
The radial distance of the star from the galactic center R is given by 2 2 2 00
We calculated the Oort constant A for the three subsamples, the inner halo, the outer halo, and the stars near the galactic plane. The results are listed in Table 2 , where column 1 is the first Oort constant computed from the least squares fit to Equation (25), column 2 is the K term, column 3 is the second Oort constant computed using the relation
, [30] . These values differ from the finding by many authors for early-type stars, they showed significant values of the K-term. 
Conclusion
In this work, we calculate the kinematical parameters and the Oort constants with a sample of 1444 red giants from SEGUE-1 and SEGUE-2 surveys. We divided the sample into three subsamples, the inner halo, the outer halo and the stars near the galactic plane. 
